Effects of angiotensin II on expression of the gap junction channel protein connexin43 in neonatal rat ventricular myocytes.
To elucidate signal transduction pathways regulating expression of myocardial gap junction channel proteins (connexins) and to determine whether mediators of cardiac hypertrophy might promote remodeling of gap junctions, we characterized the effects of angiotensin II on expression of the major cardiac gap junction protein connexin43 (Cx43) in cultured neonatal rat ventricular myocytes. Remodeling of the distribution of myocardial gap junctions appears to be an important feature of anatomic substrates of ventricular arrhythmias in patients with heart disease. Remodeling of intercellular connections may be initiated by changes in connexin expression caused by chemical mediators of the hypertrophic response. Cultures were exposed to 0.1 micromol/liter angiotensin II for 6 or 24 h, and Cx43 expression was characterized by immunoblotting, confocal microscopy and electron microscopy. Immunoblot analysis revealed a twofold increase in Cx43 content in cells treated for 24 h with angiotensin II (n=4, p < 0.05). This response was inhibited by the presence of 1.0 micromol/liter losartan, an AT1-receptor blocker. Confocal and electron microscopy demonstrated enhanced Cx43 immunoreactivity and increases in the number and size of gap junction profiles in cells exposed to angiotensin II for 24 h. These effects were also blocked by losartan. Immunoprecipitation of Cx43 from cells metabolically labeled with [35S]methionine demonstrated 2.4- and 2.9-fold increases in Cx43 radioactivity after 6 and 24 h exposure to angiotensin II, respectively (p < 0.03 at each time point). Angiotensin II up-regulates gap junctions in cultured neonatal rat ventricular myocytes by increasing Cx43 synthesis. Signal transduction pathways activated by angiotensin II under pathophysiologic conditions could initiate remodeling of conduction pathways, leading to the development of anatomic substrates of arrhythmias.